Abstract: Persons and Currie (2015) argued against either flight, thermoregulation, or signalling as a functional benefit driving the earliest evolution of feathers; rather, they favoured simple feathers having an initial tactile sensory function, which changed to a thermoregulatory function as density increased. Here, we explore the relative merits of early simple feathers that may have originated as tactile sensors progressing instead towards a signalling, rather than (or in addition to), a thermoregulatory function. We suggest that signalling could act in concert with a sensory function more naturally than could thermoregulation. As such, the dismissal of a possible signalling function and the presumption that an initial sensory function led directly to a thermoregulatory function (implicit in the title "bristles before down") are premature.
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particularly since the face is often the focus of visual attention in social interactions. Having developed this dual role, it is relatively easy to envisage the spread of such structures to other body parts driven by enhanced signalling benefits but with possible ancillary tactile sensory benefits (or vice versa). The constraints on such spread are much less for a primarily signalling function than a primarily thermoregulatory one. Specifically, increased feather coverage could be selected through a signalling function even if the new area of coverage was discontinuous from previous areas of coverage, and even if the initial coverage in the new area was sparse -both in stark contrast to the requirements of thermoregulation.
Finally, it is worth noting that a dense covering of long and relatively-stiff integumentary fibres (which may or may not be homologous with the feathers of the avian line) are known from the tail of the ornithischian dinosaur Psittacosaurus (Mayr et al. 2002) . These tail fibres appear oversized for a role in thermoregulation and are best explained as signalling structures. Skin fossils confirm that the rest of a Psittacosaurus body was devoid of an insulating integumentary coat, and thus Psittacosaurus offers one example of stiffened fibrous signalling integuments evolving in a dinosaur with no evidence of accompanying or pre-existing thermoregulatory function.
